Cloning, sequencing, high expression, and crystallization of the thermophile Thermus aquaticus glycerol kinase.
Glycerol kinase (EC 2.7.1.30) is a key enzyme of glycerol uptake and metabolism in bacteria. Using PCR, we amplified and cloned a glycerol kinase gene, glpK, from Thermus aquaticus. The complete gene has 1488 base pairs, coding for a protein of 496 amino acids with a predicted molecular weight of 54,814. The amino acid sequence deduced from T. aquaticus glpK was found to have identities of 97 and 81%, respectively, with those of Thermus flavus and Bacillus subtilis glpK genes. After overproduction in Escherichia coli, the expressed enzyme was easily purified to homogeneity by DEAE-Toyopearl chromatography. The purified enzyme has been crystallized by the hanging drop vapor diffusion method at 22 degrees C. Comparison of the amino acid sequence with that of the B. subtilis enzyme showed that Ser and Lys are replaced by Ala and Arg, as was seen in mesophile and thermophile enzymes.